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MICROPROCESSOR IS COUPLED 
TO AN INSTRUCTION MEMORY 

150 WHICH INCLUDES A 
PLURALITY OF INSTRUCTIONS 
1 51 , AND IS READY TO PERFORM 
THOSE INSTRUCTIONS 151 



THE MICROPROCESSOR READS A 
SEQUENCE OF INSTRUCTIONS 1 51 
FROM THE MEMORY 1 50 USING 
INSTRUCTION FETCH STAGE 110 



INSTRUCTION FETCH STAGE 110 
COUPLES THE INSTRUCTIONS 
151 TO THE INSTRUCTION 
DECODE STAGE 120 



THE INSTRUCTION DECODE STAGE 
120 PARSES THE INSTRUCTIONS 
151 TO DETERMINE WHETHER 
THEY ARE INSTRUCTIONS TO LOAD 
DATA TO AN EXTERNAL MEMORY 
OR STORE DATA FROM AN 
EXTERNAL MEMORY 



THE INSTRUCTION DECODE 
STAGES 120 DETERMINES THE 
SYNTAX OF ANY ADDRESSES 
IN THE EXTERNAL MEMORY 
THAT THE INSTRUCTIONS 1 51 
REFER TO AS OPERANDS 



THE BYPASS ELEMENT 121 
EXAMINES PARTS OF THE 
INSTRUCTION 1 51 , INCLUDING 
INFORMATION ABOUT WHAT 
OPERATIONS THE INSTRUCTIONS 
151 COMMAND THE 
MICROPROCESSOR 100 TO 
PERFORM. IF THESE OPERATIONS 
ARE TO LOAD OR STORE DATA, 
THE METHOD CONTINUES WITH 
STEP 215. IF THESE OPERATIONS 
ARE OTHERWISE, THE METHOD 
CONT INUES WITH STEP 221 
I 



200 



A RECORD OF THE SYMBOLIC 
OPERANDS OF THE STORE 
OPERATIONS TO EXTERNAL 
MEMORY IS STORED IN A 
TABLE THAT IS INDEXED BY 
THE INSTRUCTION ID 



EACH LOAD INSTRUCTIONS' 
OPERANDS ARE COMPARED 

AGAINST THE STORE 
INSTRUCTIONS BEING ISSUED 
IN THE ONGOING CLOCK CYCLE 
AND THOSE OF ALL UNRETIRED 
STORE INSTRUCTIONS 



THE BYPASS ELEMENT 121 
DETERMINES WHETHER THE 
OPERAND ADDRESSES THAT 
THE INSTRUCTIONS 151 REFER 
TO INCLUDE IDENTICAL BASE 
ADDRESS VALUES. IF SO, THE 
BYPASS ELEMENT GENERATES 
A BYPASS SIGNAL. IF NOT, THE 
BYPASS ELEMENT DOES NOT 
GENERATE A BYPASS SIGNAL 



THE MICROPROCESSOR CAN 
ACT ON THE KNOWLEDGE THAT 
THE INSTRUCTIONS 151 REFER 
TO IDENTICAL LOCATIONS IN AN 
EXTERNAL MEMORY 



THE INSTRUCTION DECODE 
STATE 1 20 COUPLES THE PARTS 
OF THE INSTRUCTION 151, 
INCLUDING INFORMATION 
ABOUT THE BASE ADDRESS 
VALUE AND THE OFFSET 
ADDRESS VALUE TO THE 
ADDRESS COMPUTATION STAGE 



TO FIG. 2B 
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FROM FIG. 2A A 




THE ADDRESS COMPUTATION 
STAGE RECEIVES THE BASE 
ADDRESS VALUE AND THE OFFSET 
ADDRESS VALUE AND COMPUTES 

THE EFFECTIVE REFERENCE 
ADDRESS OF THE INSTRUCTION 151 



THE INSTRUCTION DECODE 
STAGE 120 COUPLES THE 

PARTS OF THE INSTRUCTION 
151 TO THE INSTRUCTION 
EXECUTION STAGE 140 



THE ADDRESS COMPUTATION 
STAGE 130 COUPLES THE 
EFFECTIVE REFERENCE 
ADDRESS OF THE INSTRUCTION 
151 TO THE INSTRUCTION 
EXECUTION STAGE 140 



THE FIRST (STORE) 
INSTRUCTION IS PHYSICALLY 
PERFORMED AND COMPLETED 
BY EXTERNAL MEMORY 



IF THE BYPASS SIGNAL WAS 
GENERATED, THE 
MICROPROCESSOR PROCEEDS 
WITHOUT PERFORMING THE 
SECOND LOAD INSTRUCTION 151. 
IF THE BYPASS SIGNAL WAS NOT 
GENERATED THEN THE METHOD 
PROCEEDS AT STEP 226(b) 



226(b)- 



IF THE BYPASS SIGNAL WAS NOT 
GENERATED (OR IF AN INVERSE 

BYPASS SIGNAL WAS 
GENERATED), THE SECOND LOAD 
INSTRUCTION 151 IS PHYSICALLY 
PERFORMED AND COMPLETED 
BY EXTERNAL MEMORY 



FIG. 2B 



